Introduction {#Sec1}
============

Improving the utilization and affordability of health care is a high priority within countries and at the global level \[[@CR1]\]. However, direct payments (out-of-pocket payments) in China account for a greater proportion of the sources of health-care financing than most of other Asian territories around the year of 2000 \[[@CR2]\]. In an effort to solve this, the Chinese government has launched three social health insurance for different population groups with the aim of achieving universal coverage \[[@CR3]\]. While the remarkable progress on health insurance coverage, existing evidences suggest limited, or even negative, impacts of health insurance schemes on relieving individuals financial burden of health care \[[@CR3]--[@CR7]\]. Under the marketization of medical services, the health insurance schemes may incentive both user and provider to provide more expensive care \[[@CR5], [@CR7]\].

To shift from market reliance to the reaffirmation of the government in financing and providing health care to the population \[[@CR8]\], China unveiled an ambitious national health care reform program in April 2009. In the 2009--2011 phase of the reform, five main strategies were developed as the five major elements the reform, which included: expanding insurance coverage to more than 90% of the population, establishing a National Essential Medicines System (NEMS), improving the primary care delivery system, making public health services available and equal for all, and piloting public hospital reforms \[[@CR8]--[@CR11]\]. Detailed elaboration on the healthcare reform strategy has been described previously by Yip and Hsiao \[[@CR9], [@CR12]\]. Accordingly, a considerable amount, CN¥850 billion (US\$125 billion), was invested in China's health system from 2009 to 2011 \[[@CR8], [@CR9]\], which went into both the demand-side and the supply-side.

Ever since then, large-scale empirical studies have been conducted to investigate the effect of health care reform with mixed results in terms of the five main strategies: the effect of insurance expansion on individual co-payments \[[@CR13]\]; the impact of NEMS on drug price and availability \[[@CR14]\], on health service utilization and expenditures, on patients' out-of-pocket burden \[[@CR15], [@CR16]\], and on institutional revenues and doctors' incomes \[[@CR17], [@CR18]\]; the contribution of public hospital's reform on patient and provider satisfaction \[[@CR19]\], on prescribing patterns \[[@CR20]\], on health resources' allocation \[[@CR21]--[@CR23]\], and on total health expenditures (THEs) and out-of-pocket (OOP) payments \[[@CR1]\]. However, the effects of the health care reform revealed by such indicators were focused on single-policy interventions on the supply-side or by patients' records from the institutions and hospitals \[[@CR1], [@CR14], [@CR17], [@CR20]--[@CR22], [@CR24], [@CR25]\], studies on the demand-side effect are limited.

Notwithstanding reform strategies and government investment into both the supply-side and the demand-side, the ultimate aim of the 2009 health reform was to improve the accessibility of basic health care, to reduce the individuals' health burden, and to alleviate the longstanding problems and difficulties with high expenses in medical care (commonly known in Chinese as "Kan Bing Nan" and "Kan Bing Gui") \[[@CR26]\]. Citizens usually focus on what they can benefit from the reform rather than the reform itself \[[@CR27]\]. The demand-side analysis would better reflect whether, and to what extent, people's welfare gains have been promoted by the reform \[[@CR15]\]. This study was therefore intended to partially fill the knowledge gap in understanding of the demand-side changes following the health reform.

In particular, we were interested in the middle-aged and elderly population's feedback of the health reform. As one subgroup of the most vulnerable populations in China \[[@CR3]\], older people were more sensitive to policy changes due to their higher risk of having chronic diseases and their lower socio-economic status. For the older people we concerned in this study, the reform may affect their access and affordability by the following efforts. First, the government increased the subsidization by 200 CNY per enrollee of New Cooperative Medical System (NCMS) and Urban Resident Basic Medical Insurance (URBMI) in 2011, to reduce individuals' direct payments and improve the benefit of insurance programs. More than half of the enrolment subsidies came from the central government in western provinces like Gansu. Second, because of the historical phenomenon of provider-reliance on revenue from drug sales (known as "yi yao yang yi" in Chinese) \[[@CR16]\], the government introduced NEMS to deal with the dramatically high drug expenses \[[@CR15], [@CR28]\].The public primary health-care institutions can only prescribe drugs from the National Essential Medicine List with zero mark-up policy and higher insurance reimbursement. Third, to provide better prevention and care for vulnerable populations like older people and residents with non-communicable diseases (NCDs), the government increased investment to primary health-care institutions for them to deliver a free package of public health services for the population in their catchment areas.

Using demand-side data from the pilot survey of the China Health and Retirement Longitudinal Study (CHARLS), this study evaluated the health care utilization and affordability placed on the elderlies following the 2009 health reform. Moreover, considering all of the other four components of the health reform have linkage with medicines, the share of pharmaceutical spending was also taken into account to reflect the comprehensive impact of the reform. Three main hypotheses were evaluated: 1) If the probability of using health services has been improved? 2) If older people relied less heavily on OOP when they use health services? 3) If the pharmaceutical spending (PS) as a share of THEs has been reduced effectively?

Materials and methods {#Sec2}
=====================

Data {#Sec3}
----

We used two waves of data from the pilot survey of CHARLS implemented in 2008 and 2012, which were collected just before and after the national health reform initialization in 2009. CHARLS, as a national survey, targeted the population aged 45 and above. The detail of the pilot data has been described in previous studies \[[@CR3], [@CR29], [@CR30]\]. The pilot survey was conducted in two distinct provinces: Gansu, a poor agricultural province on the Northwest Inland, and Zhejiang, a rich industrialized province on the East Coast. The survey included 2685 interviewees living in 95 communities/villages in 32 counties/districts. We excluded samples with missing values in our analysis, leaving 2248 observations in 2008 and 2121 observations in 2012.The Institutional Review Board of Peking University granted ethical consent.

Measures/variables {#Sec4}
------------------

To estimate the impact of the health reform in 2009 from a demand-side view, we investigated whether health care utilization had been improved, and whether the health burden and cost of drugs had been reduced between 2008 and 2012. The outpatient and inpatient utilization was measured based on the following questions: (1) Had there been an outpatient visit during the last month (coded as binary)? (2) Had there been an inpatient stay during the last year (coded as binary)? (3) How many times did you visit medical facilities during the last month (totaling outpatient visits of all type medical facilities)? (4) How many times have you received inpatient care during the past year (times)?

Since the nature of longitudinal data, samples in 2012 got older, faced worse health and higher prices than in 2008. Therefore, we use the OOP share of THEs rather than OOP expenditure to measure the burden of health expenditures placed on individuals \[[@CR31]\]. We used OOP-to-THEs percentage of the most recent outpatient visit and OOP-to-THEs percentage of the most recent inpatient stay to measure the outpatient burden and inpatient burden, respectively. We chose the variables of the most recent outpatient and inpatient visits, rather than those of outpatients during the last month and inpatients during the last year, because the sample size of the latter two groups was too small.

Similarly, to measure the spending on medicines, we selected two variables: (1) PS-to-THEs percentage of the most recent outpatient visit; (2) PS-to-THEs percentage of the most recent inpatient stay.

The key independent variable to evaluate the changes following the 2009 health reform was the time-related variable: before reform (2008) and after reform (2012).Besides the time dummy variable, we used observable individual characteristics to control the time-varying characteristics and to adjust the sample heterogeneity between the 2 years. According to the Andersen/Aday Health Behaviour Model and previous studies \[[@CR32]--[@CR34]\], usage of health services was determined by need factors, enabling factors, and predisposing factors: (1) health need characteristics, including activities of daily living (without ADL difficulty / with at least one ADL difficulty), self-reported health status (categorized as excellent/good health, fair health, and poor/very poor health); (2) predisposing variables, including age (years), gender (male/female), marital status (married/others); (3) enabling factors, including education level (classified as illiterate, below primary but can read/write, primary school, junior high school and above), household expenditure per capita (RMB in 2012 value), province (Zhejiang/ Gansu),and some, types of medical insurance (classified into none, NCMS, URBMI, UEBMI (Urban Employee Basic Medical Insurance), IBMI (Integrated Urban-rural Basic Medical Insurance), and others (including commercial medical insurance, government free medical insurance)), method of reimbursement (get reimbursement later /get reimbursement immediately). Those policy-related and health care accessibility variables which included in the enabling factors could also make sense to capture the supply-side changes in the health reform. Table [3](#Tab3){ref-type="table"} in Appendix provides a list and a summary of descriptive statistics for the independent variables used in this study.

Statistical analysis {#Sec5}
--------------------

Descriptive statistics for health care utilization, health burden, and spending of drugs before and after the 2009 health reform reported estimates as means for continuous variables and proportions for categorical variables. To examine whether there were statistically significant differences between 2008 and 2012, we conducted Chi-square tests for dichotomous variables and T-tests for continuous variables and reported their *p*-values. In addition, since the pilot survey of CHARLS focused on two very different provinces of China - Zhejiang and Gansu, we analyzed the changes following the health reform separately.

Although CHARLS pilot data is a longitudinal data, the samples who used health services did not necessarily overlap in 2008 and 2012, due to the randomness of illness. Among the 1989 panel samples, only 107 used outpatient care in both years, and only 23 were hospitalized in both years. Therefore, we used pooled regression instead of panel regression by adopting two-part model, to investigate the demand-side impact of health reform in multivariate analyses adjusted for confounding variables. The first part is a logistic regression that predicts the probability of health care utilization, and the second part is a generalized linear model (GLM) model for the burdens of health care and PS proportion conditional on at least one visit to a service provider. We used the individual sample weights to produce population representative estimates and clustered the standard errors at the individual level in the pooled regression. Adjusted odds ratios and coefficients with their *p*-values were reported. Data analyses were conducted by using survey commands with STATA 14.0.

Results {#Sec6}
=======

Table [1](#Tab1){ref-type="table"} displays theutilization, OOP burden and PS proportion of outpatient services and hospital services by province, as well as, before and after reform. When compared with older people in 2008, those in 2012 were more likely to use outpatient services and hospital services in both provinces. Relative to 2008, the percentage of outpatient visits in 2012 significantly increased from 17.93 to 22.43% (*p* \< 0.05) in Gansu, and increased from 21.72 to 23.86% (*P* = 0.500) in Zhejiang. Similarly, the proportion of hospitalization sharply increased from 8.40% in 2008 to 15.85% in 2012 in Zhejiang, with an increase rate of 88.69%, and the significant level at *p* \< 0.01; while the increase rate of hospitalization in Gansu was only 8.90%, from 6.63% in 2008 to 7.22% in 2012 (*p* = 0.104). Apart from proportions, the frequency of hospitalization increased from 2008 to 2012 in both Gansu and Zhejiang. The frequency of outpatient visits increased for the aged in Gansu but decreased for their counterparts in Zhejiang between 2008 and 2012.Table 1Healthcare utilization, Health burden, and PS proportion before and after 2009 health reformVariablesAll20082012P*Panel A: Zhejiang* Outpatient  % of outpatient visit, %22.7221.7223.860.500  Frequency of outpatient visits, mean(SD)2.46 (0.12)2.64 (0.19)2.26 (0.16)0.133  OOP-to-THEs %, mean(SD)86.95 (1.44)90.74 (1.97)82.51 (2.56)0.004  PS-to-THEs %, mean(SD)81.89 (1.89)86.86 (2.03)76.30 (2.84)0.000 Inpatient  % of being hospitalized, %11.868.4015.850.000  Frequency of hospitalization, mean(SD)1.34 (0.05)1.27 (0.06)1.38 (0.07)0.306  OOP-to-THEs%, mean(SD)61.02 (2.51)61.24 (3.97)60.88 (3.17)0.552  PS-to-THEs%, mean(SD)55.68 (3.66)54.19 (6.44)56.74 (3.99)0.910*Panel B: Gansu* Outpatient  % of outpatient visit, %20.1117.9322.430.011  Frequency of outpatient visits, mean(SD)2.16 (0.11)2.09 (0.16)2.22 (0.14)0.537  OOP-to-THEs%, mean(SD)74.76 (5.00)77.89 (5.66)71.83 (5.11)0.226  PS-to-THEs%, mean(SD)69.25 (2.52)79.25 (2.93)61.20 (3.83)0.004 Inpatient  % of being hospitalized, %6.916.637.220.104  Frequency of hospitalization, mean(SD)1.24 (0.08)1.13 (0.40)1.33 (0.13)0.203  OOP-to-THEs%, mean(SD)61.41 (4.77)61.78 (6.80)60.99 (5.05)0.624  PS-to-THEs%, mean(SD)41.68 (4.48)41.51 (4.28)41.88 (7.17)0.806The proportions reported in the table are weighted proportions. The means reported in the table are weighted means, and robust standard errors (Ses) are in parentheses, all stratified by county level and clustered at PSU. χ^2^ tests for dichotomous variables and t-tests for continuous variables

Discrepancies were found in the OOP share of THEs between the 2 years. In Zhejiang, the OOP-to-THEs percentage of the most recent outpatient visit dropped remarkably from 90.74% in 2008 to 82.51% in 2012 (*p* \< 0.01), whereas the percentage of the most recent hospitalization measured little changes from 2008 to 2012. (61.24% vs. 60.88%, *p* = 0.552). Similarly, percentage of OOP-to-THEs in 2012 was lower when compared with that in 2008 in Gansu (outpatient: 77.89% vs. 71.83%, *p* = 0.226; inpatient: 61.78% vs. 60.99%, *p* = 0.624).

Comparably, statistically significant decreases in the PS-to-THEs percentage of the most recent outpatient visit were observed between 2008 and 2012 in both provinces (Zhejiang: 86.86% vs. 73.30%, *p* \< 0.01; Gansu: 79.25% vs.61.20%, *p* \< 0.01). However, the PS-to-THEs percentage of the most recent inpatient stay insignificantly increased in both province.

Table [2](#Tab2){ref-type="table"} presents the results of the two-part model for healthcare utilization, health burden and cost of drugs of outpatient services and hospital services. After controlling for confounding variables, individuals in 2012 were more likely to use healthcare than they did in 2008. The improvement on healthcare use was stronger for the inpatient stay than the outpatient visit: older population in 2012 were 2.1% more likely to use outpatient services (OR = 1.021) and 6.8% more likely to use hospital services (OR = 1.068) than they did in 2008, respectively.Table 2Two-part model: utilization and affordabilityVARIABLESSelection equation: utilization \> 0OutpatientInpatientOutcome equation: conditional OOP%Outcome equation: conditional PS%Selection equation: utilization \> 0Outcome equation: conditional OOP%Outcome equation: conditional PS%Health Reform:20121.021−0.998\*−2.324\*\*\*1.068−0.2171.539(0.025)(0.583)(0.831)(0.0458)(0.908)(0.994)Province: Zhejiang1.383\*\*7.288\*\*7.817\*\*1.583\*\*\*−3.427−1.197(0.188)(3.058)(3.432)(0.235)(4.435)(6.736)Age1.007−0.005430.405\*\*1.034\*\*\*− 0.382\*\*0.181(0.006)(0.134)(0.188)(0.00774)(0.189)(0.326)Gender: Female1.697\*\*\*−0.2885.164\*0.821−5.350\*2.439(0.214)(1.791)(2.769)(0.121)(3.209)(5.811)Marital status: Others1.0273.227−0.5970.7759.122\*\*11.83\*\*(0.128)(2.702)(4.563)(0.141)(3.724)(5.803)Education level:1.644\*\*\*−0.3631.7280.954−3.5070.349Can read/writing(0.253)(2.718)(4.277)(0.202)(4.254)(6.402)Education level:1.538\*\*−0.6550.3770.981−8.724\*−8.845Primary school(0.275)(2.501)(4.424)(0.163)(4.557)(8.851)Education level:1.282\*−1.596−1.8350.966−10.43\*\*6.469Junior high and above(0.174)(2.572)(4.076)(0.190)(4.207)(6.483)Expenditure1.117\*\*1.291\*−1.778\*1.142\*1.868−2.593(RMB in 2012 value)(0.0503)(0.710)(0.914)(0.0820)(1.697)(3.091)ADL:1.291\*−0.968−0.7361.583\*\*8.296\*\*10.52\*With any ADL(0.181)(2.445)(3.056)(0.298)(4.114)(6.147)Self-reported health:2.147\*\*\*−2.540−4.2771.691\*\*\*−7.541−14.13\*\*Fair health(0.237)(2.916)(4.178)(0.325)(5.629)(6.455)Self-reported health:3.952\*\*\*−1.679−6.8933.734\*\*\*−10.34\*− 12.59\*Poor/very poor health(0.572)(2.676)(4.490)(0.637)(5.585)(6.582)Types of insurance:0.912−4.532\*\*8.784\*1.321−24.31\*\*\*0.721NCMS(0.177)(1.782)(5.114)(0.489)(3.039)(4.061)Types of insurance:1.275−16.33\*\*3.3881.831−34.41\*\*\*−5.620URBMI(0.351)(6.671)(8.567)(0.862)(2.859)(15.98)Types of insurance:1.651− 39.65\*\*\*12.10\*1.767−48.90\*\*\*−2.760UEBMI(0.507)(8.006)(6.987)(0.726)(7.024)(6.012)Types of insurance:1.262−14.33\*\*8.9041.312−51.00\*\*\*−1.348Others(0.324)(6.590)(7.966)(0.621)(8.751)(7.997)Types of insurance:1.4690.97520.08\*\*1.049−17.65\*\*\*51.99\*\*\*IBMI(0.450)(2.371)(8.945)(0.550)(3.990)(7.373)Get reimbursement1.440\*\*\*−4.581\*−2.5430.991−0.590−13.78\*\*Immediately(0.152)(2.411)(3.524)(0.167)(4.137)(6.080)Constant678.1\*\*\*2092\*4732\*\*\*−96.12550.2− 3017(192.0)(1171)(1672)(95.55)(1817)(1989)Robust standard errors are reported in parenthesis.\*\*\**p* \< 0.01, \*\* *p* \< 0.05, \* *p* \< 0.1

Conditional on having any outpatient visit, health reform reduced the percentage of OOP-to- THEs by 0.998. Similarly, a decline of PS-to- THEs percentage significantly reduced 2.324 from 2008 to 2012. However, among those who had at least one outpatient or inpatient visit, there was no significant difference in terms of the OOP-to-THEs percentage between 2008 and 2012. The PS-to- THEs of the most recently inpatient stay in 2012 was even higher than that in 2008.

After controlling for confounding variables, older people in Zhejiang were respectively 38.3 and 58.3% more likely to have outpatient visit and inpatient care, when compared with older people in Gansu. However, Zhejiang aged people had heavier outpatient OOP burden and higher PS proportion than their Gansu counterparts. Among those who had at least one inpatient service utilization, the inpatient OOP burden and PS proportion was lower for older people in Zhejiang than that for those in Gansu.

In terms of other covariates, we found that older people with higher expenditure significantly had better utilization of both outpatient and inpatient services, and conditionally had higher OOP proportion and lower PS proportion as share of THEs. Compared with those without insurance, people with any type of insurance were more likely to have outpatient visit and inpatient care, except the negative impact of NCMS on outpatient care. Conditional on having at least one outpatient visit, NCMS, URBMI, UEBMI, and Others type of insurance significantly reduced the percentage of outpatient OOP-to-THEs by 4.532, 16.33, 39.65, and 14.33, respectively, whereas all kinds of insurance increase the PS-to-THEs percentage. The reductions of insurance on inpatient OOP-to-THEs were more drastic than those on outpatient. In addition, people with higher education tended to face lower OOP burden in both outpatient service and hospital service.

Discussion {#Sec7}
==========

From the demand-side perspective, the present study reveals a significant improvement in healthcare utilization for both Zhejiang and Gansu older people following the implementation of health reform. However, the improvement become insignificant after controlling for confounding factors, which was consistent with the study by Meng et al. \[[@CR11]\]. The longitudinal data structure of CHARLS provides the most straightforward explanation: the samples aged 4 years from 2008 to 2012. Additionally, the proportions of both outpatient and inpatient care use in 2012 were higher than previous studies using adult data \[[@CR11]\], which demonstrated that the elderly population were more sensitive to policy changes than the population at large. The increase on outpatient care utilization was more obviously in Gansu than in Zhejiang, while the changes on hospital services use was greater in Zhejiang than in Gansu.

Consistent with previous studies, there was a significant reduction in the OOP-to-THEs ratio after the 2009 health reform \[[@CR25], [@CR31], [@CR35]\], indicating the positive effect of China's health reform, especially on strategies that increased government financial investment in health insurance plans' improvement. Conditional upon use, the OOP-to-THEs percentage of the outpatient care for both Zhejiang and Gansu older population showed apparently decreased, with no obvious changes to the inpatient OOP-to-THEs percentage. However, the fact is that the health insurance mainly covered inpatient costs with ever-increasing reimbursement rates \[[@CR9], [@CR11]\], outpatient care is not yet covered in Gansu and just beginning to be covered in Zhejiang \[[@CR36]\]. As previous empirical evidence suggested, expanding insurance or reducing patient co-payment would be complicated by a strategic supply-side response \[[@CR16]\], which indicated that actions targeting both providers and consumers were equally important in the reform. Additionally, although older people's OOP burden were diminished after the reform, the direct payments of outpatient visits and inpatient stays were still account for 79 and 61% of THEs, respectively, much higher than average proportion in China and most of other Asian countries \[[@CR2]\]. Large public investments did not seem to have offered strong financial protection for elderly people. Therefore, subsidizing mechanisms should be given more attention to protect against the older people's health burden.

Similarly, the share of PS on outpatient visits declined significantly from 2008 to 2012. The implication of NEMS in the 2009 health reform may have contributed to this decrease. Since the mark-up rate of public hospital is fixed by regulation, a large proportion of health providers' revenue came from pharmaceutical sales (known as "yi yao yang yi" in Chinese) \[[@CR16]\]. Although the first National Essential Medicine List (NEML) had been developed in 1981, whereas the effect was poor since lack of appropriate supporting policies and mechanisms \[[@CR37]\]. Therefore, the most important policy of NEMS in 2009 reform is to implement a zero mark-up policy in government-owned primary care organizations (known as urban community health care centers and rural township hospitals), with the explicit target of eliminating the provider-reliance on pharmaceutical profits. Previous studies proved early policy success on reducing the number of medicines and costs-per-prescription in primary healthcare institutions \[[@CR20], [@CR38]\]. However, the zero mark-up policy on hospitals has only been piloted in recent years and would be spread in second phase of the reform. As a result, our research observes a more noticeable reduction of PS proportion on outpatient visits, but an increase on inpatient stays. Moreover, although the PS proportion in outpatient visits were diminished following the reform, spending on medicines still accounted for 66.63% of outpatient expenditures and 49.60% of inpatient expenditures in 2012, while the proportion in OECD countries only averaging around 17% \[[@CR39]\]. Since more than half of the health care personnel and health care expenditures were distributed in public hospitals, it seems more important now than ever before to spreads the reform into public hospitals, and better outcomes can be expected then.

We also found that the interprovincial difference in outpatient utilization decreased following the health reform. Health reform strategies of improving primary care and promoting public health services might have played a positive role in the narrowing of the gap \[[@CR29], [@CR40]\]. There are only 377 hospitals and 9793 primary health care facilities throughout Gansu province in 2008, compared with 635 hospitals and 14,028 primary health care facilities in Zhejiang \[[@CR41]\]. The 'inconvenient traffic', 'being poor', and 'no available treatment' were more important reasons for poor utilization in Gansu than in Zhejiang \[[@CR36]\]. Fortunately, in 2012 following the 2009--2011 phase of the health reform, the number of primary health care facilities in Gansu dramatically increased to 25,931, which were comparable to Zhejiang with the number of 28,939. However, large provincial disparities still exist in high-quality health resources even after the reform: the number of hospitals in Gansu is only half that of Zhejiang (403 vs. 782) \[[@CR42]\]. This is consistent with revelation in this study: although samples in Zhejiang have obviously better use of health service than their Gansu counterparts, they faced higher OOP burden and PS proportion. Accordingly, the government should strengthen the quality of health service in undeveloped regions while encouraging the use of primary care in developed regions.

Limitations {#Sec8}
===========

The results from the present study should be interpreted with caution, as there are some limitations. First, as researchers has suggested, there are enormous challenges in assessing the impact of the reforms because the changes are applied across the entire country \[[@CR8]\], we can only study the correlation rather than the causal effect of the health reform. Second, although panel regression would perform better in addressing the unobserved individual effects, due to the nature of our dependent variables, we used pooled regression to capture the changes following the health reform. Third, to reflect the changes following the reform as objectively as possible, we used the OOP share of THEs rather than OOP expenditure to measure the OOP burden, but we can only demonstrate the relative changes rather than absolute changes before and after the reform. Fourth, As the THEs, OOP and PS were collected through respondents' retrospective investigation, which may lead to measurement bias.

Conclusions {#Sec9}
===========

Despite these limitations, this study provides references for health reform in China and other developing countries from the demand-side perspective. Also, we particularly focus on older people, which was one of the subgroup of vulnerable populations and lack of adequate attention. The present study showed that among the Chinese population aged 45 and older in Zhejiang and Gansu provinces, although the utilization and affordability of healthcare improved following China's 2009 health reform, the impacts were limited. The older people in both province still faced heavily OOP burden and high pharmaceutical spending proportion. Although with lighter health burden, the older people in Gansu were underutilizing health care when compared to their counterparts in Zhejiang. More worrisome is that we find even higher share of PS for a hospitalization from 2008 to 2012, which indicate that the reform effect on hospital service is still far from ideal. The first phase from 2009 to 2011 is a key period for the reform, which has an important reference for the following reform. As one of the most vulnerable populations and the major user of health services, we recommend that different efforts should be made to improve the well-being of older people in different regions. First, for regions like Gansu where medical resources are scarce, we should promote accessibility of health care through strengthening the medical supply and other means including eHealth. Second, for resourced regions like Zhejiang, we should strengthen primary care services and deepen public hospital reform to lead to hierarchical medical use. Third, social health insurance should offer better coverage of NCDs, which is the almost the most important source of health burden for the elderly, to provide them stronger financial protection.

Appendix {#Sec10}
========

Table 3Respondents characteristicsVariablesAll20082012PAge60.89 (0.15)59.86 (0.35)63.18 (0.31)0.000Female49.8549.9249.760.536Single17.6017.5417.670.794Education level0.751 Illiterate (reference)40.1640.4039.90 Below primary but can read/write20.7120.1821.29 Primary school17.6417.3317.99 Junior high school and above21.4822.0820.83Log (Household expenditure per capita) (RMB in 2012 value)8.62 (0.06)8.65 (0.06)8.57 (0.07)0.316With at least one ADL difficulty11.869.5614.370.000Self-reported health status0.054 Excellent/good health32.3633.4031.22 Fair health45.8543.5548.36 Poor/very poor health21.8023.0520.43Types of medical insurance0.000 None (reference)6.498.034.81 NCMS72.1274.8669.11 URBMI4.223.245.29 UEBMI12.2511.3713.22 IBMI2.9003.34 Others2.022.504.23Get reimbursement immediately43.1231.0456.340.000observations436922482121The proportions reported in the table are weighted proportions. The means reported in the table are weighted means, and robust standard errors (Ses) are in parentheses, all stratified by county level and clustered at PSU. χ^2^ tests for dichotomous variables and t-tests for continuous variables

CHARLS

:   China Health and Retirement Longitudinal Study

GLM

:   Generalized linear model

IBMI

:   Integrated urban-rural basic medical insurance

NCDs

:   Non-communicable diseasesADL, activities of daily living

NCMS

:   New cooperative medical system in rural

NEMS

:   National Essential Medicines System

OOP

:   Out-of-pocket

PS

:   Pharmaceutical spending

THEs

:   total health expenditures

UEBMI

:   Urban employee basic medical insurance

URBMI

:   Urban resident basic medical insurance
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